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(57) ABSTRACT

A hydronic radiant tlooring heating system includes a pipe
having pipe sections, and a grid of a thermally conductive
material. The pipe sections are arranged substantially parallel
to one another along a first axis, where there 1s a second axis
perpendicular to the first axis. The pipe 1s to carry a heated
liquid to radiantly heat a flooring under which the pipe 1s
situated. The grid 1s situated relative to the sections. A portion
of the grid 1s positioned substantially parallel to the second
axis, and has an increased gauge to provide for lateral heat
flow from the sections along the second axis. Heating of the
flooring under which the pipe and the gnd are situated 1s
substantially uniform at least partially due to the increased
gauge of the portion of the grid positioned substantially par-
allel to the second axis, while permitting wider spacing
between adjacent of the pipe sections.

16 Claims, 4 Drawing Sheets
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HYDRONIC RADIANT FLOORING HEATING
SYSTEM

FIELD OF THE INVENTION

The present mvention relates generally to radiant flooring,
heating systems, and more particularly to hydronic radiant
flooring heating systems.

BACKGROUND OF THE INVENTION

Radiant flooring heating systems have been employed in
oifice, industrial, as well as residential environments. Radiant
flooring heating systems generally work by disposing heating
clements within the flooring of a building. The heat from the
heated elements radiate through the tloor, heating the space of
the building above the flooring. In many instances, radiant
flooring heating systems can provide greater comiort and
energy elliciency as compared to forced-air and other types of
heating systems.

One type of radiant tlooring heating system 1s the hydronic
radiant tlooring heating system. In a hydronic radiant flooring,
heating system, a pipe, piping, a tube, or tubing, disposed
under the floor carries heated liquid. The pipe 1s disposed
under the floor 1n a serpentine manner, such that different
sections of the pipe are positioned near one another. The
heated liquid, which may be water or another type of liquid,
radiates heat through the floor, heating the space of the build-
ing above the tlooring. Hydronic radiant flooring systems can
be powered by gas, o1l, electricity, or solar energy to heat the
liquid, making them flexible and economical.

A downside to hydronic radiant flooring heating systems 1s
that the pipe sections generally have to be positioned rela-
tively close together to ensure uniform heating of the flooring,
which 1s typically required for comiort reasons. However,
positioning the pipe sections close together results 1n rela-
tively large lengths of piping being needed to construct a
hydronic radiant flooring system. Increasing the lengths of
the piping results 1in greater labor and material costs. Failure
rates of piping also increase as the length of the piping
increases. Because the piping 1s embedded within concrete,
making repairs on the piping in case of failure 1s difficult and
expensive to accomplish.

Furthermore, extended piping lengths can cause pressure
drops from the point of entry of the liquid 1nto the pipe to the
most distant point of the pipe at which the liquid 1s carried.
Such pressure drops can result in the hydronic radiant floor-
ing heating system performing inetficiently. A limited solu-
tion 1s to increase the diameters of the pipe, but doing so
increases the cost of the hydronic radiant flooring heating
system, and further requires larger turning radu of the pipe
during installation 1n a serpentine manner.

For these and other reasons, therefore, there 1s a need for
the present invention.

SUMMARY OF THE INVENTION

The present invention relates to a hydronic radiant flooring,
heating system. A hydronic radiant flooring heating system of
one embodiment of the invention includes a pipe having a
number of pipe sections and a grid of a thermally conductive
material. The pipe sections are arranged substantially parallel
to one another along a first axis, where there 1s a second axis
perpendicular to the first axis. The pipe sections are to carry a
heated liquid to radiantly heat a flooring under which the pipe
sections are situated. The grid 1s situated relative to the pipe
sections. A portion of the grid 1s positioned substantially
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parallel to the second axis, and has an increased gauge to
provide for lateral heat tflow from the pipe sections along the
second axis. Heating of the flooring under which the pipe
sections and the grid are situated 1s thus substantially uniform
at least partially due to the increased gauge of the portion of
the grid positioned substantially parallel to the second axis.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings referenced herein form a part of the specifi-
cation. Features shown 1n the drawing are meant as 1llustra-
tive of only some embodiments of the invention, and not ot all
embodiments of the invention, unless otherwise explicitly
indicated, and implications to the contrary are otherwise not
to be made.

FIGS. 1A and 1B are diagrams of a radiant heating flooring,
system 1nstalled within flooring, 1n conjunction with which
embodiments of the mvention may be practiced.

FIG. 2 1s adiagram of a grid that 1s used 1n conjunction with
a radiant heating flooring system, according to an embodi-
ment of the mvention.

FIG. 3 15 a front-view diagram and a side-view diagram,
respectively, of the grid of FIG. 2, according to an embodi-
ment of the mvention.

FIGS. 4A and 4B are diagrams depicting how employing a

orid 1n accordance with an embodiment of the mnvention per-
mits wider-apart spacing of the pipe sections of a radiant
heating tlooring system while still ensuring substantially uni-
form tloor heating.

FIG. 5 1s a flowchart of a method, according to an embodi-
ment of the mvention.

DETAILED DESCRIPTION OF THE DRAWINGS

In the following detailed description of exemplary embodi-
ments of the invention, reference 1s made to the accompany-
ing drawings that form a part hereot, and 1n which 1s shown by
way of illustration specific exemplary embodiments 1n which
the imvention may be practiced. These embodiments are
described 1n sullicient detail to enable those skilled 1n the art
to practice the invention. Other embodiments may be utilized,
and logical, mechanical, and other changes may be made
without departing from the spirit or scope of the present
invention. The following detailed description 1s, therefore,
not to be taken 1n a limiting sense, and the scope of the present
invention 1s defined only by the appended claims.

FIGS. 1A and 1B show a typical radiant heating flooring
system 1nstalled within flooring, 1n conjunction with which
embodiments of the invention may be practiced. In FIG. 1A,
a grid 104 1s positioned on a sub-floor 102. A number of pipe
sections 106A,1068, ..., 106N, collectively referred to as the
pipe sections 106, are secured to the grid 104. The pipe
sections 106 are part of the same pipe, as 1s described later 1n
the detailed description in relation to FIG. 1B. The pipe
sections 106 may also be referred to as piping sections, tube
sections, or tubing sections. As such, the pipe of which the
pipe sections are a part may be correspondingly referred to as
a piping, a tube, or a tubing.

Concrete 108 1s positioned around the pipe section 106 and
the grid 104. For instance, the concrete 108 may be positioned
1n a wet-1nstallation manner, also known as a “wet install,” in
which the concrete 108 1n semi-liquid form 1s poured onto the
pipe sections 106 and the grid 104, and then allowed to dry.
Finally, flooring 110 1s 1nstalled over the concrete 108. The
flooring 110 may be tile, wood, carpeting, or another type of
flooring.
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Heated liquid 1s caused to flow through the pipe sections
106. Heat conducts from the pipe sections 106 up through the
flooring 110, resulting in heating of the space over the floor-
ing 110. The heated liquid may be water, or another type of
heated liquid. The liquud may be forcibly and actively pushed
through the pipe sections 106, by using a motor or another
mechanism, or 1t may be passively pushed through the pipe
sections 106, via thermal effect. In either situation, the space
over the flooring 110 1s heated via radiant heating effect from
the heat emanating from the pipe sections 106.

In FIG. 1B, 1t 1s depicted how the different pipe sections
106 are part of the same pipe 150 mounted on the sub-floor
102. The grid 104 1s not shown 1n FIG. 1B for illustrative
clanity. The pipe 150 1s positioned in a serpentine manner such
that 1t substantially covers the entire area of the sub-floor 102.
The different pipe sections 106 of the pipe 150 are at least
substantially parallel to one another.

FIG. 2 shows the grid 104 for a radiant heating flooring
system, according to an embodiment of the mvention. Two
pipe sections 106 A and 106B are depicted 1n FIG. 2 as rep-
resentative of all the pipe sections 106 within the radiant
heating flooring system. The pipe sections 106A and 1068
are arranged substantially parallel to one another along a first
axis 206. A second axis 208 1s perpendicular to the first axis
206.

The grid 104 includes a number of members 202A, 202B,
..., 202N, collectively reterred to as the members 202, and a
number of members 204A, 2048, 204C, 204D, and 204F,
collectively referred to as the members 204. The members
202 make up a first portion of the grid 104, and are positioned
substantially parallel to the second axis 208. The members
202 are made of a thermally conductive material, such as
steel, or another thermally conductive material.

The members 202 have an increased gauge, as compared to
such members of a grid for a radiant tlooring system 1n accor-
dance with the prior art, and/or as compared to the members
204. The increased gauge of the members 202 provides for
lateral heat flow from the pipe sections 106 A and 106B along
the second axis 208. As a result, heating of the flooring under
which the pipe sections 106 A and 106B and the grid 104 are
situated 1s substantially uniform, at least partially due to this
increased gauge of the members 202. Furthermore, the lateral
heat flow along the members 202, as a result of the increased
gauge of the members 202, permits wider spacing between
the adjacent pipe sections 106 A and 106B than would other-
wise be able to be accomplished to ensure that the heating of
the flooring 1s substantially uniform.

The members 204 1n one embodiment are also made of a
thermally conductive material, either the same as or different
than the thermally conductive material of the members 202.
The members 204 make up a second portion of the grid 104.
There 1s more than one of the members 204. The members
204 are positioned substantially parallel to one another along
the first axis 206. Furthermore, they are positioned substan-
tially distant from the pipe sections 106A and 106B. That 1s,
as can be seen 1n FIG. 2, the most distant position from the
pipe sections 106 A and 106B 1s the position haltway between
the pipe sections 106A and 106B. The members 204 are
positioned 1n this particular embodiment so that they are
concentrated around this haltway position.

As depicted 1n FIG. 2, there are five of the members 204, as
one example. The middle-most member 204C 1s positioned
haltway between the pipe sections 106 A and 106B. The two
members 204B and 204D immediately to either side of the
middle-most member 204C are positioned away from the
middle-most member 204C by a first distance. The two mem-
bers 204A and 204E farthest from the middle-most member
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4

204C are positioned away from the members 204B and 204D,
respectively, by a second distance that 1s greater than the first
distance.

The members 204 1n this embodiment further contribute to
the heating of the flooring being substantially uniform. Heat
that laterally travels from the pipe sections 106 A and 1068
over the members 202 along the second axis 208 then longi-
tudinally travels over the members 204 along the first axis
206. Thus, this longitudinal heat flow along the members 204,
as a result of the presence of a number of the members 204
being positioned distant from the pipe sections 106A and
1068, also permits wider spacing between the adjacent pipe
sections 106 A and 106B than would otherwise be able to be
accomplished to ensure that the heating of the flooring is
substantially uniform.

The embodiment of FIG. 2 has been described 1n relation to
the same grid 104 to which the pipe sections 106 are secured
during installation of the hydronic radiant flooring heating
system. However, 1n another embodiment, the grid 104 may
be a different grid than that to which the pipe sections 106 are
secured during installation of the heating system. The amount
by which the gauge of the members 202 of the grid 104 1s
increased, and/or the number and positioning of the members
204 of the grid 104 distantly from the pipe sections 106 A and
1068, may be determined using appropriate heat transfer
modeling, to ensure that the heating of the flooring 1s substan-
tially uniform, even with the pipe sections 106A and 1068
being positioned relatively wide apart.

It1s noted that the grid 104 1n at least some embodiments of
the ivention serves two purposes. First, 1t 1s a thermal con-
ductor, as has been described. Second, 1t 1s a reinforcement to
the concrete 108 that 1s ultimately poured onto the grid 104
and the pipe sections 106. That 1s, whereas 1n the prior art the
orid 104 only serves to act as reinforcement to the concrete
108, 1n at least some embodiments of the invention, the grid
104 also acts as a thermal conductor, 1n addition to serving as
a concrete reinforcement.

FIGS. 3A and 3B show a front view and a side view,
respectively, of the grid 104 of FIG. 2, according to an
embodiment of the invention. In FIG. 3 A, the first axis 206 1s
directed perpendicular into the sheet of the figure as shown.
By comparison, 1in FIG. 3B, the second axis 208 1s directed
perpendicular out of the sheet of the figure as shown. FIGS.
3A and 3B show that in one embodiment, the gauge, or
diameter, of the members 202 1s greater than the gauge, or
diameter, of the members 204.

FIGS. 4A and 4B depict how employing a grid 104 1n
accordance with embodiments of the invention permits wider
spacing between adjacent of the pipe sections 106, while still
ensuring that the heating of the flooring 1s substantially uni-
form, according to an embodiment of the invention. The grnid
104 1s not depicted in FIGS. 4 A and 4B for 1llustrative clarity,
however. FIG. 4A shows conventional arrangement and posi-
tioning of the pipe sections 106 over a distance 402 that may
be employed to provide for substantially uniform floor heat-
ing, where a grid other than the grid 104 1n accordance with
embodiments of the ivention 1s used. By comparison, FIG.
4B shows arrangement and positioning of the pipe sections
106 over the same distance 402 that may be employed to
provide for substantially uniform floor heating, where the
orid 104 1n accordance with embodiments of the invention 1s
used.

In FIG. 4A, four pipe sections 106 are required to provide
for substantially uniform floor heating over the distance 402.
By comparison, in FIG. 4B just three pipe sections 106 are
required to provide for substantially uniform floor heating
over the distance 402. That 1s, the pipe sections 106 are spaced
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wider apart in FIG. 4B than in FIG. 4A, even though substan-
tially uniform floor heating 1s still ensured 1n FIG. 4B. This 1s
because employment of the grid 104, in accordance with an
embodiment of the invention as has been described, ensures
such substantially umiform floor heating by using less piping
(1.e., having wider-apart pipe sections 106). That 1s, the lateral
heat flow of the members 202 of the grid 104 and/or the
longitudinal heat tlow of the members 204 of the grnid 104
ensures that heat radiates through the flooring 1n a substan-
tially uniform manner, even where the pipe sections 106 are
spaced wider apart. If the pipe sections 106 were spaced
wider apart as i FIG. 4B without employing the grid 104
according to an embodiment of the invention, then substan-
tially uniform floor heating would not result.

FIG. 5 shows a method 500 to construct and use a hydronic
radiant tlooring heating system as has been described, accord-
ing to an embodiment of the invention. The method of FIG. 5
1s described 1n relation to the structure of FIG. 1. The grid 104
1s 1nitially secured to the sub-tlooring 102 (502). Next, the
pipe 150 1s secured to the grid 104 1n one embodiment (504),
and concrete 108 1s poured around the pipe 150, consistent
with a wet-installation approach, and allowed to dry (506).
Because the grid 104 substantially parallel to the pipe 150 has
a greater gauge, the pipe 150 can be spaced farther apart than
in the prior art, while still ensuring substantially umiform
flooring heating. Thereatter, a final flooring 110 1s attached or
otherwise positioned over the concrete 108 (508). Heated
liquad 1s then caused to flow through the pipe 150 (510), to
realize radiant flooring heating.

It 1s noted that, although specific embodiments have been
illustrated and described herein, 1t will be appreciated by
those of ordinary skill 1n the art that any arrangement calcu-
lated to achieve the same purpose may be substituted for the
specific embodiments shown. This application 1s thus
intended to cover any adaptations or variations ol embodi-
ments of the present invention. Therefore, 1t 1s manifestly
intended that this invention be limited only by the claims and
equivalents thereof.

I claim:

1. A hydronic radiant flooring heating system comprising:

a pipe having a plurality of pipe sections arranged substan-

tially parallel to one another along just a first axis, a
second axis perpendicular to the first axis, the pipe to
carry a heated liquid to radiantly heat a flooring under
which the pipe 1s situated; and

a grid of a thermally conductive material situated relative to

the pipe sections, the grid having a first portion substan-
tially parallel to one another along the first axis and a
second portion substantially parallel to one another
along the second axis, the first portion of the grid having
a first spacing that 1s less than a second spacing of the
second portion of the grid, such that heating of the floor-
ing under which the pipe and the grid are situated 1is
substantially uniform,

wherein the heating of the flooring directly over the pipe

sections results from heat thermally conducting upwards
from the pipe,

wherein the heating of the flooring not directly over any of

the pipe sections results from heat thermally conducting
from the pipe sideways along the second portion of the
orid and then upwards from both the first portion of the
orid and the second portion of the grid,

and wherein the first spacing being closer than the second

spacing helps ensure the heating of the flooring not
directly over any of the pipe sections.

2. The hydronic radiant flooring heating system of claim 1,
wherein the first spacing of the first portion of the grid 1s
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non-uniform, such that the first spacing is closest together
farthest away from the pipe sections and 1s widest apart clos-
est to the pipe sections.

3. The hydronic radiant flooring heating system of claim 2,
wherein the second spacing of the second portion of the rid 1s
uniform.

4. The hydronic radiant flooring heating system of claim 1,
wherein the pipe 1s attached to the grid during construction of
the heating system, the grid serving to hold the pipe 1n place
during construction of the heating system.

5. The hydronic radiant flooring heating system of claim 1,
turther comprising concrete poured onto the pipe and the grid
in a wet-installation manner, the flooring residing over the
concrete.

6. The hydronic radiant flooring heating system of claim 1,
wherein the thermally conductive material of the grid 1s steel.

7. A grid for a hydronic radiant flooring heating system
comprising;

a plurality of first members of a thermally conductive mate-

rial arranged substantially parallel to one another along
a {irst axis, a heated liquid-carrying pipe of the hydronic
radiant flooring heating system having a plurality of pipe
sections also arranged substantially parallel to one
another along the first axis, the first members having a
first spacing between which adjacent of the first mem-
bers are separated from one another; and

a plurality of second members of the thermally conductive

material arranged substantially parallel to one another
along a second axis intersecting the first axis, the second
members having a second spacing between which adja-
cent of the second members are separated from one
another,

wherein heating of flooring directly over the pipe sections

results from heat thermally conducting upwards from
the pipe sections,

wherein the heating of the tflooring not directly over any of

the pipe sections results from heat thermally conducting
from the pipe sections sideways alone the second mem-
bers and then upwards from both the first members and
the second members,

wherein the first spacing 1s closer together than the second

spacing, to help ensure the heating of the flooring not
directly over any of the pipe sections.

8. The grid of claim 7, wherein the first spacing of the first
members member 1s non-uniform, such that the first spacing
1s closest together farthest away from the pipe sections and 1s
widest apart closest to the pipe sections.

9. The gnd of claim 8, wherein the second spacing of the
second members 1s uniform.

10. The gnid of claim 7, wherein the pipe 1s attached to the
or1d during construction of the heating system, the grid serv-
ing to hold the pipe 1n place during construction of the heating
system.

11. The grid of claim 7, wherein the thermally conductive
material 1s steel.

12. A method comprising:

positioning a grid of a thermally conductive material on a

sub-tlooring; and

securing a pipe having a plurality of pipe sections to the

orid, the pipe sections arranged substantially parallel to
one another along a first axis, the pipe to carry a heated

liquad to radiantly heat a flooring under which the pipe 1s
situated,

wherein the grid a first portion substantially parallel to one
another along the first axis and a second portion substan-
tially parallel to one another along a second axis perpen-
dicular to the first axis, the first portion of the grid having
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a first spacing that 1s less than a second spacing of the
second portion of the grid, such that heating of the floor-

ing under

which the pipe and the grid are situated 1s

substantially uniform,

wherein the

heating of the flooring directly over the pipe 5

sections results from heat thermally conducting upwards
from the pipe,

wherein the heating of the flooring not directly over any of
the pipe sections results from heat thermally conducting
from the pipe sideways along the second portion of the 10

orid and then upwards from both the first portion of the

orid and the second portion of the grid,

and wherein

the first spacing being closer than the second

spacing helps ensure the heating of the flooring not
directly over any of the pipe sections. 15

13. The method of claim 12, wherein the first spacing of the

first portion of the rid 1s non-uniform such that the first spac-

ing 1s closest to
1s widest apart

cther farthest away from the pipe sections and
closest to the pipe sections.

14. The method of claim 13, wherein the second spacing of 20
the second portion of the rid 1s uniform.

15. The met

concrete onto t
ner.

nod of claim 12, further comprising pouring,

e pipe and the gird 1n a wet-1nstallation man-

16. The method of claim 12, wherein the thermally con- 25
ductive matenial of the grid 1s steel.
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